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A B S T R A C T   
The implementation challenge of ecosystem-based (fisheries) management (EB(F)M) has entailed calls for in-
tegrated governance (IG) approaches in the marine field. We arranged an expert workshop to study the pre-
conditions and applicability of IG, and to suggest how IG could be arranged in practice. Focusing on the 
management of the dioxin problem shared by the herring and salmon fisheries in the Baltic Sea, and using a 
coupled ‘insight network’- SWOT (strengths, weaknesses, opportunities, threats) methodology, we evaluated two 
scenarios: 1) IG of herring and salmon fisheries to benefit from collaboration between these fisheries that suffer 
from the same problem, and 2) IG between the fisheries sector and the food/public health sector to incorporate 
food safety in fisheries governance. Our results demonstrate that a variety of societal, political, institutional, 
operational, instrumental, and biological factors affect the applicability of IG in marine contexts, and work as 
preconditions for IG. While societal needs for IG were obvious in our case, as major challenges for it we identified 
the competing cross-sectoral objectives, path dependencies, and limitations of experts to think and work across 
fields. The study suggests that establishing an IG framework by adding new aspects upon the current governance 
structures may be easier to accept and adapt to, than creating new strategic or advisory bodies or other new 
capacities. Viewing IG as a framework for understanding cross-sectoral issues instead of one that requires a 
defined level and form of integrated assessment and management may be a way towards social learning, and 
thereby towards the implementation of more sophisticated, open and broad EB(F)M frameworks.   
1. Introduction 
The need for integrated approaches in marine environmental and 
fisheries governance has been widely acknowledged [1–6]. The call for 
integrated governance (IG) stems from the implementation challenge of 
ecosystem-based (fisheries) management (EB(F)M) that entails viewing 
complex problems in their environmental and social context [7]. Un-
derstanding how ecosystem structures, processes and services, and 
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human systems and activities, influence each other [8] requires broad-
ening the sectoral “silo-perspective” of conventional governance to-
wards one that enables transcending the boundaries of established 
policy domains. 
IG, as such, is not a new concept. For example, the Brundtland report 
on sustainable development in 1987 [9] noted the tendency of sectoral 
organizations “to pursue sectoral objectives and to treat their impacts on 
other sectors as side effects, taken into account only if compelled to do 
so” and called for overcoming such fragmentation. However, progress 
towards IG has been slow, as it is poorly understood, difficult to define 
and achieve, and has low priority in administration [10]. In the marine 
and adjacent fields, research on and application of the concept of IG is 
also still scarce. The topic has been discussed e.g. in the context of 
marine spatial planning [11] and the multi-use of seas in general [12], as 
well as the regionalization of EU marine governance [13]. Assmuth and 
Lyytimäki [14] focused on knowledge brokering between health and 
environmental sectors, and Song et al. [15] provided a framework for 
analyzing inter-sectoral interactions to inform IG. Kelly et al. [2] and 
Stephenson et al. [5] elaborated guidelines for the shift towards IG in the 
marine context. 
While the literature on IG is mainly theoretical, empirical studies 
focusing on the applicability or experiences of IG in the marine reality 
are rare, and the potentials of IG have been seldom tried or assessed. In 
particular, analyses of the barriers that impede the transition from sec-
toral and fragmented marine governance to integrated and holistic ap-
proaches are needed [2]. We contribute to this research gap by exploring 
expert views on the potential and challenges of IG in managing the 
problems that environmental pollutants induce in the Baltic Sea, a sea 
ecosystem severely contaminated by multiple harmful substances, and 
by identifying ways to arrange IG for the holistic management of these 
problems. We focus specifically on the problems that dioxins (poly-
chlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/Fs) and 
dioxin-like polychlorinated biphenyls, (PCBs)) cause for the Atlantic 
herring (Clupea harengus) and the Atlantic salmon (Salmo salar) fisheries. 
Dioxins accumulate in fatty tissues of marine species enriching to-
wards higher trophic levels in food webs (biomagnification). They exert 
a variety of adverse impacts on top predators, including humans, with 
the chronic low-dose effects on reproduction and development after 
prenatal exposure as the most critical or most studied [16–21,29]. Di-
oxins are subject to regulation to protect human health in the EU, which 
implies that placing fish that exceeds the maximum allowable level of 
dioxins on the EU food market is not allowed. Thus, in addition to posing 
a risk to human health, the dioxin problem and its management can 
cause negative socio-economic consequences for the fisheries sector. 
Indeed, dioxins in Baltic Sea fish can be explored as an example of a 
pressing problem that transcends sectoral boundaries, and the man-
agement of which could benefit from a cross-cutting governance 
framework [17,22–24]. 
The aim of this paper is to study the preconditions and applicability 
of IG in managing multidimensional social-ecological problems in ma-
rine contexts, and based on this, suggest how IG could be arranged in 
practice. The paper seeks answers to three interrelated research ques-
tions: 1) What factors may facilitate or impede the transformation of 
governance towards integrated forms and based on this, what kind of 
preconditions can be identified for IG? 2) Do current governance 
structures have the potential to take up IG, and if, how can this happen 
in practice? and 3) Specifically, what kind of platforms, networks, or 
arrangements there may be for crossing sectoral boundaries in terms of 
IG? 
The analysis is based on the results of an expert workshop that 
evaluated two scenarios for widening the governance of the dioxin 
problem from the food/public health sector to the fisheries sector, by 
using a Strengths-Weaknesses-Opportunities-Threats (SWOT) approach, 
and discussed ways to arrange IG. ‘Scenario 1’ concerned IG of Baltic Sea 
herring and salmon fisheries to benefit from collaboration between these 
fisheries that suffer from the same problem. ‘Scenario 2’ envisioned IG 
between the fisheries sector and the food/public health sector to 
incorporate food safety in fisheries governance. Evaluation of the two 
different Scenarios provided a wider perspective to IG, and thereby 
diverse and more generalizable results, than only focusing on one IG 
framework. 
Section 2 outlines the case study; a more detailed problem framing is 
provided in the Supplementary material (I-VI). In Section 3, we deepen 
the conceptual analysis of IG. Section 4 explains the methods of the 
workshop. Section 5 presents the results. Section 6 contains discussion, 
and Section 7 conclusions. 
2. The case of dioxins in herring and salmon fisheries and their 
governance 
2.1. Herring and salmon fisheries 
The Atlantic herring and the Atlantic salmon are two traditional 
target species and sources of food in the Baltic Sea area [25,26]. For 
brevity, these species are referred below as herring and salmon. Herring 
is together with the European sprat (Sprattus sprattus) and the Atlantic 
cod (Gadus morhua) by far the most important species considering the 
volumes of commercial catches in the Baltic Sea [27,28]. Herring is 
fished all over the sea, and in its southern parts and in the Gulf of Finland 
it comprises a mixed fishery with sprat [27]. The human consumption of 
herring has decreased during the past decades, and instead, the bulk of 
the catches has been directed to fur farms and to fish meal and oil in-
dustry [24,29–32]. Commercial salmon fishing has decreased consid-
erably during the recent decades, mainly owing to tightened fishing 
restrictions since the 1990s to protect declined stocks from overfishing 
[33,34]. Thus, also the availability of salmon for consumers has 
decreased. In contrast, the share of non-commercial salmon catch has 
increased up to about half of the total fishing mortality [33]. (Cf. Sup-
plementary material I for more details). 
2.2. Governance of the fisheries 
Herring and salmon fisheries are governed within the framework of 
the EU Common Fisheries Policy (CFP) [35]. Herring management is 
also guided by the Multiannual plan for the stocks of cod, herring and sprat 
in the Baltic Sea and the fisheries exploiting those stocks [36]. The main 
fisheries management tool is a single-species approach, the yearly 
defined total allowable catch (TAC), assessed in accordance with the aim 
to achieve maximum sustainable yield (MSY) for the stock, and shared 
between the member states by using a pre-defined allocation key, the 
so-called relative stability [37]. The TAC is decided by the Ministerial 
Council based on the scientific advice that the Directorate-General for 
Maritime Affairs and Fisheries (DG MARE) of the European Commission 
(EC) requests from the International Council for the Exploration of the 
Sea (ICES), and statements provided by the regional stakeholder orga-
nization Baltic Sea Advisory Council (BSAC) and the Baltic Sea Fisheries 
Forum (BALTFISH), which represents the EU Member States [37,38]. 
(Cf. Supplementary material II, Figure S1). 
2.3. Dioxins as a food safety problem 
Due to contaminants entering the Baltic Sea, fatty fish such as herring 
and salmon may contain high concentrations of harmful lipid-soluble 
substances, such as dioxins [17]. Herring is a key species in the diet of 
salmon; thus these fisheries share the dioxin problem. Herring and 
salmon acquire dioxins by feeding on species at lower trophic levels of 
the food web, the bioaccumulation depending on the availability of prey 
species, the diet preferences and growth rate of the fish, and the dioxin 
concentrations in the prey organisms [39–41]. As a general rule, dioxin 
concentrations are highest in large, old fish [40,42,43] (Cf. Supple-
mentary material III, Figure S2). Dioxins also accumulate in humans 
consuming these fish, which poses a health risk especially to children 
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and women at fertile age [17,18,21,29], and may specifically impair 
semen quality in young men [19]. This contrasts with the assumed 
benefits of fatty fish to human health, related to Omega-3 fatty acids and 
vitamin D [21,29,44–46] (Cf. Supplementary material IV, Figure S2, 
Figure S4). 
2.4. Governance of food safety 
The main tools to protect human health from the risks of dioxins in 
fish in the EU are the regulations [47,48,94,96], which restrict the 
selling of fish based on the maximum allowable levels of dioxins in food 
and feed. The regulation, prepared by the Directorate-General for Health 
and Safety (DG SANTE) of the European Commission (EC) is based on 
risk assessments conducted by the European Food Safety Authority 
(EFSA) [49–51]. The limit value functions as a reference point for 
restricting the selling of herring and salmon within the EU; the presence 
of dioxins in fish species of certain ages, sizes and geographical regions is 
assessed based on the available monitoring data [52,53]. Only fish that 
is considered safe-to-eat (i.e. dioxin levels are below the reference value) 
can be sold for human consumption, and the fish meal and oil factories 
must purify dioxins from their products [54] (Cf. supplementary mate-
rial V, Figure S3). 
Finland and Sweden opposed the selling restrictions, stressing the 
socio-economic and cultural importance of fishing and certain fish 
products in their national diets, and the health benefits of the con-
sumption of fatty fish [17,26]. They applied for and have been granted 
an exemption of this regulation for domestic sale and consumption of 
these fish, provided that consumers are informed of the health risks by 
dietary recommendations; Latvia has an exemption for salmon. The di-
etary recommendations of Sweden and Finland differ significantly from 
each other, which has been considered problematic from the perspective 
of risk communication [26]. In Sweden, the exemption has been ques-
tioned as it has been learned that only a low proportion of the population 
follow the dietary recommendation, including people from the risk 
groups [26,29] (Cf. Supplementary material V). 
2.5. Dioxins as a socio-economic problem - implications to the fisheries 
The dioxin problem and its management has reduced the possibilities 
of fishers to sell the herring and salmon catches, and implied a need for 
the whole fisheries sector to adjust fishing practices as well as fish 
handling, processing and marketing to match the prevailing regulatory 
conditions [24,55–57]. This may have negatively affected the produc-
tivity and profitability of the fisheries [55–58] (Cf. Supplementary ma-
terial VI, Figure S4). Also the CFP [35] acknowledges the importance of 
food and feed safety, yet fisheries governance in the EU does not address 
the dioxin problem specifically [24]. 
3. Integrated approach to govern the dioxin problem 
Governance refers to the institutional framework and processes 
needed for making decisions on management [11,59]. More specifically, 
governance forms the system of interactions between actors for 
exchanging knowledge and deliberating management objectives for 
decision making, the institutional framework (organizations, norms, 
rules, policies, laws) enabling these interactions, and the values and 
principles guiding them [60,61]. Management, in turn, relates to de-
cisions on strategies, measures, and tools, the implementation of these 
decisions, and the monitoring of their impacts [61–63]. In EB(F)M, 
governance involving multiple actor groups (public, private and civil 
society actors) is at focus [4], and separated from governing with gov-
ernment as the legitimate coercive power [11,60,64]. 
Compared to sectoral governance, IG adds value through supporting 
the sharing of knowledge, views, competencies and resources between 
policy sectors, in order to better address multi-dimensional problems, e. 
g. by understanding how decisions in one sector affect other sectors and 
form feedback loops between sectors [5,65–67]. Thus, through extend-
ing interactions beyond sectoral boundaries, IG can promote synergies 
and coherence between policy sectors, and even stimulate innovation in 
policy development and implementation [10]. A variety of concepts, 
such as multi-sectoral governance [66], integrated policy making/policy 
integration [10,67], integrated management [5], and several others [67, 
68] are used to refer to different types of inter-sectoral governance ar-
rangements. In the following, our reference to IG encompasses a variety 
of ways of integration between sectoral governing frameworks, ele-
ments, processes, or outputs. 
In the marine field, the concept of IG has been used in the contexts of 
1) connecting policy domains to govern problems shared by them, 2) 
involving stakeholders and their views in governance, and 3) integrating 
socio-economic and ecological policy goals in governance [13]. Similar 
uses are found in other fields, notably environment, health, nutrition 
and chemicals control [69,70]. In this paper, IG primarily relates to 
linking policy domains to govern and manage the dioxin problem of 
herring and salmon fisheries, that is, a specific version of the meaning 1) 
above. The paper particularly explores whether the management of this 
dioxin problem could benefit from governance that addresses the 
multidimensionality of the problem instead of the current sector-specific 
approach focusing on the dioxin risk to humans. 
Integration across policy domains can materialize at different in-
tensities and concern different governance levels and aspects [67–69, 
71]. At the lowest integration level, cooperation in terms of dialogue and 
information sharing broadens the knowledge base. Thus, it enhances the 
understanding of the shared problem and facilitates conflict resolution 
and negotiation on goals and means. The second integration level entails 
coordination of expertise or other resources between the policy do-
mains, and it can increase the coherence and consistency of their policies 
or activities. At the third level, joint working or organizational elements 
are ways to create synergies and shared policy instruments, contents 
(agreements, laws, regulations, policies), or goals. Integrative actions 
can take place between policy domains (e.g. herring and salmon) within 
the same sector (e.g. fisheries sector) or between different sectors 
(fisheries and food/public health), and horizontally at the same 
administrative level or vertically between national, regional and EU 
levels [71]. 
4. Material and methods 
4.1. Pre-workshop 
The workshop consisted of group discussions; such interactions are 
known to produce novel openings, ideally among six to nine people 
[72]. In this study, the group discussions were organized in two parallel 
sessions. For this, 16 experts representing the key stakeholder groups 
related to the herring and salmon fisheries and the food/public health 
sectors, and environmental non-governmental organizations from 
Finland, Sweden, and Estonia were engaged1 (Table 1). In Table 1, the 
workshop participants’ expertise is broadly categorized; however, many 
of them covered more than one area of expertise (for example, those 
with expertise on food/public health were also knowledgeable on 
environmental toxicology). All the experts were familiar with the dioxin 
issue at least from one point of view, but they were not expected to have 
prior experience of the concept of IG. The workshop participants were 
invited based on the organizers’ networks and knowledge, and sought 
from institutional webpages. In the cases where the first invited expert 
was unable to attend, (s)he was asked to recommend someone else with 
1 The study was part of the BONUS GOHERR project (Integrated governance 
of Baltic herring and salmon stocks involving stakeholders, 2015–18) that 
focused on four Baltic Sea countries: Finland, Sweden, Estonia and Denmark. 
Danish participants were also invited to the workshop, but they were unable to 
attend. 
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similar expertise. The participants were asked not to formally represent 
their reference groups or institutions, but rather to provide their per-
sonal expert views. Both of the parallel group sessions included experts 
representing the fisheries sector and the food/public health sector. All of 
the participants evaluated both scenarios. Table 1 summarizes the 
methodological choices of the study. 
To enable a fluent start of the discussions, the workshop organizers 
created extended causal diagrams [73], also called insight networks [74] as 
proposals to frame the problem; that is, to capture the key processes 
related to the dioxin problem, and to describe its governance and that of 
herring and salmon fisheries (Cf. Supplementary Material I-VI: Fig. 
S1–S4). This information was communicated to the participants prior to 
the workshop and they were encouraged to modify the diagrams as 
needed to create a shared understanding [73,74]; the experts accepted 
the diagrams as they were. In the workshop, the diagrams formed the 
starting point of the discussions and were elaborated. 
4.2. Workshop 
The main method to facilitate the group discussions was a SWOT- 
analysis. SWOT categorizes the internal resources and capabilities of 
an organization or an arrangement by identifying its strengths and 
weaknesses in achieving its goals, and its external environment by 
identifying opportunities that can favor attaining the goals, and threats 
that may affect goal attainment negatively [75–78]. SWOT involves the 
idea of strategic planning to take actions to benefit from the strengths 
and opportunities while avoiding weaknesses and threats, in order to 
maintain or achieve desired outcomes [77,79]. 
In the parallel sessions, the two groups addressed both IG Scenarios: 
one of the groups started with Scenario 1, and the other with Scenario 2, 
and then they switched topics. The facilitator of each Scenario discus-
sion was the same for both groups. For Scenario 1, the facilitator was a 
researcher with expertise in fisheries, and for Scenario 2, the facilitator 
was a researcher from the public health sector. Both sessions also 
involved two social scientists who took notes. The discussions were 
recorded. In order not to limit the discussions, we did not define the 
concept of IG, for example in terms of which organizations would be 
involved and how, or at what intensity they would collaborate. Instead, 
we let the experts envisage the character of the concept by themselves, 
which was one of the aims of the study. In fact, since IG is a varied and 
evolving concept as mentioned above, it could not have been defined 
unambiguously. The experts were first asked to conduct the SWOT 
analysis individually by paper and pen, and then discuss it in the groups. 
The discussions of the two groups naturally differed from one another to 
some extent. However, the aim was not to compare the separate con-
versations, but rather to identify all issues raised. Thus, after the group 
discussions, the most obvious SWOT results were summarized and 
written up in a joint session. 
To identify the potential and challenges of a governance arrange-
ment that does not exist, we defined 1) Strengths as the positive pre-
conditions of the current sectoral governance system to be developed 
into an IG arrangement, which could facilitate addressing the dioxin 
problem in a more holistic way. Strengths also included the assumed 
advantages of such a system as compared with the current one; 2) 
Weaknesses as disadvantages of integration as compared to the current 
system in governing the dioxin problem; 3) Opportunities as external 
features that would facilitate the integration, or positive external out-
comes of the suggested new arrangement in dealing with the dioxin 
problem; and 4) Threats as external, potentially uncontrollable factors or 
events that would make the IG arrangement worse or ruin it. In our case, 
“internal” issues were seen as those immediately related to the herring 
and salmon fisheries and their dioxin problem (e.g. assessment and 
management of the fisheries, livelihoods depending on herring and 
salmon fishing, consumption of these fish), whereas “external” referred 
to issues beyond these fisheries and their dioxin problem (EB(F)M, 
fisheries governance, model development). 
4.3. Post-workshop 
The post-workshop analysis included transcribing and structuring 
the recorded discussions, and combining the results of the sessions. The 
aim was not to highlight who said what and compare the views or the 
Table 1  
Key issues and the respective methodological choices in designing the workshop.  
Issue Methodological choice 
Problem Dioxins in herring and salmon 
Topic to be evaluated Integrated governance (IG) 
Approach to evaluate Expert workshop 
Participating experts (number and country FI=Finland, 
SWE=Sweden, Est=Estonia) 
Baltic herring fishery science (1 FI + 1 SWE) 
Baltic salmon fishery science (2 FI) 
Marine ecology (1 FI) 
Food and public health science (2 FI) 
Environmental toxicology (1 FI) 
Fishing industry (1 FI, 2 SWE, 1 Est) 
Environmental non-governmental organizations (3 FI) 
National fisheries administration (1 FI) 
Diagrams for shared understanding Governance of Baltic Sea fisheries (Supplementary material II: Figure S1) 
Bioaccumulation of dioxins in herring/salmon (Supplementary material III: Figure S2) 
Governance of dioxins in food (Supplementary material V: Figure S3) 
Dioxins as a socio-economic problem (Supplementary material VI: Figure S4) 
Workshop methods Extended causal diagrams 
SWOT-analysis 
Group discussion 
Topics of discussions Strengths, Weaknesses, Opportunities, Threats 
Ways to arrange IG 
Methods of analysis Transcriptions of recorded discussions 
SWOT-driven content analysis 
Involving experts to article-writing 
Analytical questions What strengths, weaknesses, opportunities and threats did the experts identify in the scenarios: 
1) IG of herring and salmon fisheries to manage their dioxin problem, 
2) IG of the fisheries sector and the food/public health sector. 
How to implement IG? 
Objective of work Elaborate the potential and challenges of IG in managing the dioxin problem of herring and salmon fisheries 
Study the preconditions and applicability of IG in managing complex social-ecological problems in marine contexts, and 
based on this, suggest how IG could be arranged in practice  
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sessions, but rather to build a synthesis of the discussions. Owing to this, 
and to ensure their anonymity, the experts are identified only by 
numbers (Expert 1 etc.) in the results. Yet, any major differences be-
tween the experts’ views were acknowledged. The analysis focused on 1) 
the identified strengths (S), weaknesses (W), opportunities (O) and 
threats (T) of IG in our case study, and 2) practical ways of arranging IG. 
Distinguishing between strengths and opportunities that often appeared 
to overlap with each other, and between weaknesses and threats, was 
difficult for both the workshop participants and the analysts. The final 
categorizations were decided in the analysis. The methodology also 
included involving voluntary workshop participants as co-authors of this 
paper; three participants contributed. 
5. Results 
5.1. Session 1: IG of herring and salmon fisheries 
5.1.1. Strengths 
The experts agreed that there is a need to govern the dioxin problem 
of Baltic fish more efficiently than what it currently is (S1): “Fishermen 
cannot get their fish into the markets with a reasonable price…Due to the fact 
that these dioxin issues are very much influenced by… people’s feelings and 
impressions about what is going on instead of knowing enough to be able to 
base their behavior on facts. That affects, all the time, the fisheries sector and 
also other sectors in the Baltic area. So something must be done and could be 
done with that but the question is…how to do this” (Expert 5). Expert 2 
described the situation in Sweden: “We have this kind of stigma: everything 
that comes from the Baltic is polluted, it is…questionable whether can you eat 
it or not”. 
The experts viewed IG between herring and salmon primarily as a 
framework for multi-species assessment and management (S2). Multi-
species assessment would enable exploring the interactions between 
herring and salmon and other relevant species, such as sprat and cod in 
the food web, and it could be used for simulating the potential of 
different actions, such as varying fishing intensity and/or selectivity in 
managing the dioxin problem of both fisheries [40,41,80,81]:“Maybe 
you could, by fishing pelagics, have less dense stocks and you could lower the 
dioxin content and consequence would also be to lower the content in 
salmon” (Expert 1). Increasing the quotas was considered possible if fish 
biomass is large, whereas if it gets less dense, the normal MSY range 
should be applied. This was, however, considered to require a revision in 
the CFP and/or in the multiannual plan. The experts agreed that even a 
small reduction of dioxins could help opening new consumer markets for 
the fish, and thereby improve the profitability of fishing: “It is just a 
figure, if you are below it, fine, if you are one % above then it is dangerous” 
(Expert 7). 
The experts discussed if multi-species assessment could also enable 
elaborating other questions arising from the food web, such as the causes 
of the diet-related thiamine deficiency of salmon (the so-called M74 
syndrome) [82,83] or the declined survival of salmon during the first 
year at sea (post-smolt stage) [84] (S3). 
5.1.2. Weaknesses 
However, the experts did not see the predator-prey relationship be-
tween herring and salmon as a sufficient justification for IG (W1). The 
predation of the relatively small salmon population on the much more 
abundant herring was considered as insignificant in this regard. The 
effect of herring on salmon stocks was seen as significant only in the 
northern areas of the Baltic Sea where it feeds especially on young 
herring while in the middle and southern parts of Baltic Proper salmon 
mostly prey on sprat [85]. All of the experts were neither convinced of 
the need to put more effort in managing the dioxin problem of the 
salmon fishery, as salmon is rarely available for consumers (W2). Expert 
6 pointed out that IG of herring and salmon would be a politically 
difficult affair adding pressures upon the two fisheries that already now 
suffer from controversies related to e.g. fishing rights and areas (W3). 
A significant limitation for reliable multi-species analyses was seen 
in a lack of suitable models and slow model development, especially as 
an analysis of herring and salmon would also involve a need to include 
sprat, cod, and other relevant food-web species, such as seals [86] (W4): 
“As far as I know from the ICES, multispecies assessment is not applied yet…. 
So if it would be something that herring and salmon would be in the multi-
species assessment, I think that it is quite hard way.…The assessment side” 
(Expert 8). 
The experts brought up major obstacles in reducing dioxins through 
fisheries management. The MSY-based management was considered to 
limit the setting of higher TACs to reduce dioxins by increasing fishing 
mortality (W5): “Quota or catch advice is…based on this MSY-thinking. So 
it is fixed. Now when it comes to these health issues… the question is whether 
it would be, if these health issues give motivation to keep these stocks smaller 
than this MSY thinking... MSY, it is just biology, growth, environmental 
circumstances. No toxic substances” (Expert 4). Deciding between con-
flicting objectives, such as the level of TAC and reducing dioxins, was 
considered as a difficult tradeoff, easily leading to political tensions 
between the stakeholder groups (W6): “I mean we could have smaller cod 
TAC and bigger herring TAC and thereby reduce the amount of herring to 
increase their growth rate and have more cod, which also predates on herring. 
Because that is the idea to get little less herring and increase their growth rate 
and decrease their dioxin content. So in a way it is possible. But it is very 
demanding for us, because then you have these conflicting objectives” (Expert 
1). The other identified option, size-selective fishing to target fish with 
lower dioxin concentration, was seen as impossible on gear basis. 
Changing fishing area e.g. from the Bothnian Sea to the Baltic Proper to 
target fish with lower dioxin concentrations was seen as possible given 
that a fisher has quotas on both areas, but could be difficult, in practice, 
due to distances between the home ports and landing sites, as well as the 
location of fish factories (W7). 
5.1.3. Opportunities 
The experts saw potential in IG to address the common problems of 
fisheries management, such as the scientific advice and management 
decisions lagging behind the real situation of the fishery, quotas going 
up and down, and the consequent instability in the fishing industry (O1). 
IG involving multi-species assessments would entail a longer-term 
perspective to assessment and management, which would enable bet-
ter understanding of the yearly variations in fish stocks (O2). IG, 
assumed to enhance communication skills, negotiation mechanisms and 
social learning (O3), could also increase trust and thus facilitate 
collaboration between scientists and fishers (O4). Using fishers’ obser-
vations in stock assessment was regarded as important for a timely and 
relevant scientific advice. IG was also considered to enhance the ability 
of the participants to deal with controversies and conflicts (O5). 
The participants associated IG with the implementation of EB(F)M 
(O6). Expert 15 remarked that this would promote the inclusion of 
ecosystem knowledge in stock assessments “for the estimation of the 
productivity of the sea” (O7). Moreover, this was seen as an impulse to 
address issues such as marketing and prices, supply and demand, con-
sumer needs, food security2, and social aspects of the fishing industry, 
and the related objectives (O8). In general, IG was viewed as a frame-
work that enables new ways of thinking in fisheries management (O9). 
As an example, Expert 16 referred to giving up the sprat quota in the 
mixed fishery of herring and sprat: “…because it goes up and down…it 
doesn’t make sense to try to regulate it...”. IG was also considered to 
facilitate tradeoffs in the individual transferable quota (ITQ) based 
management that has become more common in both herring and salmon 
fisheries (O10), and to support the MSC certification of the herring 
fisheries (O11). In general, it was highlighted that a holistic IG frame-
work involving a multispecies approach and socio-economic aspects 
would imply better implementation of the CFP (O12): “…one of the 
2 Stabile availability, accessiblity, and utilization of food [97]. 
P. Haapasaari et al.                                                                                                                                                                                                                            
MarinePolicy123(2021)104276
6
Table 2  
Results of SWOT.   
Internal External 
Scenario Strength Weakness Opportunity Threat 
1. IG of herring and salmon 
fisheries 
Socio-economic dimension (S1) Predator-prey relationship poor 
justification (W1) 
Improve relevance, timeliness and stability of 
fisheries management (O1) 
Complex governance system (T1) 
Mismatch between multi-species models and 
fish stock assessment (T2) Multi-species assessment and management (S2) Poor relevance for salmon (W2) Long-term perspective (O2) 
Institutional obstacles in model development 
(T3) 
Add pressures on fisheries governance 
and management (W3) 
Enhance communication, negotiation and social 
learning (O3) 
Conflicting objectives (T4) Lack of multi-species models (W4) Enhance trust and collaboration (O4) 
Consequences to relative stability (T5) MSY restricts management alternatives 
(W5) 
Enhance ability to deal with controversies and 
conflicts (O5) 
Elaborate food-web questions (S3) 
Difficult tradeoffs and political tensions 
(W6) 
Implement EB(F)M (O6) Wrong conclusions or compromises (T6) 
Management instruments difficult to 
implement (W7) 
Include ecosystem knowledge in stock assessment 
(O7) 
Address social and economic issues (O8) EB(F)M a vague basis for assessment and 
management (T7) New ways of thinking (O9) 
Support ITQ (O10) 
Support MSC (O11) 
Better implementation of CFP (O12) 
Baltic Sea as a testbed (O13) 
2. IG of fisheries sector and food/ 
public health sector 
Holistic approach (S1) Sectors too different (W1) Implementation of EB(F)M (O1) Messy system with unclear frames (T1) 
Up-to-date benefit-risk assessments (S2) Mismatch of time scale (W2) Support holistic modelling (O2) Political tensions and power struggles (T2) 
Mismatch of spatial scale (W3) Implementation of CFP (O3) Lack of models (T3) 
Dioxins in fish vs. dioxins in other 
foodstuffs (W4) 
Support Blue Growth (O4) Address differences in risk perceptions, 
management and consumption (S3) 
Lack of expertise (W5) Social learning (O5) Consider threshold limits for dioxin regulations 
(S4) Difficult trade-offs (W6) 
Analyse consequences of selling restrictions (S5) 
Analyse impacts of TACs on dioxin levels (S6) 
Identify different ways to manage the dioxin 
problem (S7) 
Develop products and markets (S8) 
Increase consumption of herring (S9) 
Improve communication (S10) 
Increase awareness (S11)  
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targets of the CFP is the integration… I don’t see any other way than get it into 
that process…” (Expert 2). The Baltic Sea, as one of the most studied seas 
in the world, was regarded as the best possible testbed for developing 
new forms of governance (O13). 
5.1.4. Threats 
Although the experts identified problems in the current TAC and 
MSY-based fisheries governance system, they also regarded it as well- 
established and simple, in a positive way. Multi-species assessment 
and management associated with IG were seen as a threat to the current 
single-species models, potentially disrupting the ICES advice or leading 
to criticism and political tensions, and making the system too complex 
(T1): “The problem is that as soon as we talk about the integration and 
ecosystem, we end up saying that everything depends on everything so it 
makes things very complicated. And…in the end of the day it is the question 
about setting the TAC. It is a figure. It is very simple. It is a figure… the 
problem is that we must have something very very concrete, and we need to be 
very very sure that this works” (Expert 2). A fundamental mismatch be-
tween multi-species models and the traditional fish stock assessment 
focusing on past and future changes in single-species fisheries was 
identified, and considered to hamper the development of multi-species 
models (T2): “Traditional fish stock assessment path doesn’t necessarily go 
very far, as we have seen in this three species model that was not very 
welcomed” (Expert 5) [95]. Expert 16 identified institutional obstacles 
for model development (T3): “The ICES is…very strict in the way how they 
accept assessment models. So… it is very difficult to have model that predicts 
in acceptable way herring, sprat and salmon at the same time”. A major 
threat was seen in conflicting objectives between different fisheries, the 
objectives of the management of other species, such as seals, and the 
dioxin issue (T4): “And what are these conflicting objectives? Well one main 
is that should we fish the pelagics, the herring and sprat, or should we fish cod. 
And what about salmon then? And because there is already ongoing discus-
sion of where we have the highest value: is it in the cod fishery or in the pe-
lagics? The Member States around the Baltic Sea are quite divided depending 
on the fish and the fish distribution. And then it is not only about fish… It is 
also…seals…human health and so on…conflicting objectives which we need 
to sort out, and that is a threat”(Expert 1). It was considered that the 
trade-offs would even affect the relative stability of sharing TACs be-
tween countries, which would be a politically difficult situation (T5): “… 
we are taking fish from Finland and Estonia to protect the cod for Denmark, 
Germany and Poland and some of Sweden…Here we come down to politics 
and it works that way. We don’t change it in paper, the relative stability, but 
in practice we do it, in some way...” (Expert 14). Integrated assessment was 
assumed to potentially result in wrong conclusions or compromising 
actions (T6), owing to a lack of understanding of interspecies dynamics, 
or even politics. IG was associated with the implementation of EB(F)M, 
yet the concept of EB(F)M was regarded as vague, and therefore as an 
inadequate guideline for IG (T7). In the assessment side, EB(F)M was 
seen as a framework that requires putting together information without 
a clear understanding of how this information should be used: “I have 
been… trying to understand where they are heading. So far… it [EB(F)M] is 
more like bucketing of issues which they have selected that somehow indicate 
some changes of human pressures in the ecosystems and they have certain 
procedure to follow. But it is quite arbitrary although the basic principles are 
there. And it doesn’t really lead to any deeper analysis. So at present stage it is 
basically just collecting information together about some things and that’s it” 
(Expert 5). In the management side, the experts identified missing 
guidance on how to take decisions between conflicting objectives: “… do 
we have knowledge at the moment how to manage fisheries on ecosystem 
based model...let’s take for instance that we should have strong grey seal 
population in the Baltic Sea in order to reduce dioxin in herring. Are we 
willing to take that decision?” (Expert 9). The results of the SWOT-analysis 
are summarized in Table 2. 
5.2. Session 2: IG of fisheries governance and food/public health 
governance 
5.2.1. Strengths 
Assuming that IG of fisheries governance and food/public health 
governance would support holistic discussions, analyses and manage-
ment of the dioxin problem, the experts generally considered IG as an 
idea worth pursuing (S1), especially if this could enable selling herring 
fresh on the market instead of selling it for industrial uses. They envis-
aged that instead of only focusing on the risk of dioxins to human health, 
IG would cover a wider variety of dioxin related issues. It would moti-
vate analyzing not only risks of herring and salmon to human health, but 
also the health benefits, and keeping the risk-benefit assessments and the 
related eating recommendations up-to-date (S2). It would facilitate 
analyzing differences in risk perceptions, and the relationship between 
risk perceptions, limit values, eating recommendations, and the con-
sumption of herring and salmon, and taking the underlying uncertainties 
and ambiguities into account (S3). In general, IG would support wider 
considerations of the threshold limits for dioxin regulations, potentially 
taking into account other toxic substances and the cocktail effects (S4). 
Also, the advantages and disadvantages of the selling restrictions, 
including the health outcomes and the socio-economic consequences (e. 
g. maximizing benefit/risk ratios from fish consumption; labor impacts) 
could be assessed (S5): “it would be very interesting to see risk-benefit an-
alyses of restricting fishing of herring. Because that has these economic and 
social risks” (Expert 12). The framework could also imply assessing the 
impacts of higher or lower TAC decisions on the dioxin levels (S6). This 
would imply that at least to some extent, both EFSA and ICES would 
have to adjust their scientific assessment and policy making closer to 
each other: “About the potential gaps between the scientific assessment and 
the decision making process…. they try to focus on scientific aspects instead of 
going into this messy field of interests and decision-making and so on. But… 
maybe an opportunity might be…to cover better in the assessments also the 
risk-management options and goals, questions like that. Economic issues, that 
whole area, which oftentimes gets somehow neglected in the natural scientific 
assessments” (Expert 6). 
Overall, the experts agreed that IG, by facilitating a broader 
approach, would enable identifying a wider variety of ways to manage 
the dioxin problem (S7). This could improve the perceived quality of 
Baltic fish as food, lead to developing new products and consumer 
markets, including export (S8), and increase the human consumption of 
the underutilized but often abundant herring (S9): “…in fact the dioxin is 
not very big problem. …The fishermen are rather healthy. But…to gain the 
access to the EU market. If we come up with good product. And if it is below 
the maximum levels. Then we could maybe get some more value out of the 
catch...” (Expert 1). In addition, it was highlighted that IG between the 
fisheries sector and the food/public health sector would improve the 
communication between the fisheries stakeholders, fish consumers, and 
the decision makers (S10). It would also increase awareness of the dioxin 
problem and its origins (S11). 
5.2.2. Weaknesses 
It was considered that the objectives, procedures and tools of the 
fisheries sector and the food/public health sector might be too different 
to be combined, and that compiling an integrated scientific advice be-
tween these sectors would be complex and time consuming (W1). 
Several difficulties were identified. First, a mismatch of time scale be-
tween the yearly fisheries management processes and the much longer 
risk assessment cycle of EFSA was recognized, yet, a 5-year period of 
EFSA recommendation was regarded as appropriate for fisheries 
governance as the health issues do not change so rapidly (W2). Second, 
an even more complicated issue was identified in the mismatch of the 
spatial scale between the regional dioxin problem and the pan-European 
dioxin risk assessment conducted by EFSA [50] (W3): “The EFSA is doing 
these common risk assessments… the data comes from the Member States, 
and then it is pooled, and then the concentration data is used for the whole 
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Europe. And 50% of that comes from Germany, around…And that is the 
reason, why many countries do national estimations or risk-assessment, 
because they want to show that in the national level it is not really a big 
issue, the certain intakes…” (Expert 12). Third, it was asserted that the fact 
that dioxins do not only contaminate fish but also other foodstuffs that 
affect the limit values restricts dealing with dioxins within the fisheries 
sector (W4). Expert 12 warned that IG between the fisheries sector and 
the food/public health sector could even turn too much attention to 
dioxins in fish in relation to dioxins in other foodstuffs at high cost, 
eventually contradicting the aim of solving the dioxin problem. Fourth, 
dioxins and associated issues in environmental chemistry, toxicology, 
nutrition and health were considered as difficult to address by the 
fisheries stock assessment bodies (W5). Fifth, deciding between the risk 
of overfishing and the risk of dioxins to human health in fisheries 
management was seen as an imbalanced trade-off under uncertainty, 
and thus as an additional burden for both sectors (W6). 
5.2.3. Opportunities 
The experts widely agreed that integrating food safety – and security 
- into fisheries governance would imply steps towards EB(F)M by 
widening the scope of fisheries governance to better cover socio- 
economic, health and ecological issues (O1), which would also boost 
the development of holistic modeling approaches (O2). “An opportunity 
would be to understand, better, the mechanisms and what is really happening, 
and what the actual relationships are…” (Expert 8). It was remarked that 
processing and marketing fishery products is acknowledged in the CFP 
but largely ignored in governance. Thus, as in Scenario 1, also Scenario 2 
would improve the implementation of CFP (O3). Paying more attention 
to the socio-economic side of fisheries was seen to additionally support 
Blue Growth, i.e. sustainable economic growth in the marine and 
maritime sector (O4): “I agree it is difficult to market more herring in our 
areas, but I think it should be an objective and I am sure it is an objective for 
all of us. Because we also have this blue bio-economy, which we try to develop 
and new products, maybe, I mean fish meal for human consumption or things 
like this. And there is a lot of work going on. So therefore I think it is relevant 
to take into account this human health part...” (Expert 1). Finally, as in 
Scenario 1, activating interaction between actors representing different 
disciplines and sectors was assumed to enhance deliberation on man-
agement goals and options, resolving tradeoffs and thus enhance social 
learning (O5). 
5.2.4. Threats 
The experts envisaged that EB(F)M implemented through IG would 
imply more people and more species involved, more opinions, percep-
tions and interests, and more interactions to address. This could lead to a 
messy system for which it would be hard to define the frames, e.g. 
whether only dioxins in fish should be included or all dioxin exposures: 
“We know a lot to take the decisions. But as always it comes down to politics. 
Do we have a playing field in the whole Europe or shall we just have it in the 
Baltic?” (Expert 14). (T1). 
Involving a variety of viewpoints, IG was assumed to lead to political 
tensions, and power struggles, and eventually difficulties in decision 
making, especially in crisis situations. Overall, a management scenario 
involving several conflicting objectives in terms of species and their 
economic value and food/public health, was seen as a threat to the 
current management system, as it would make it too complicated (T2). “I 
can see that it is easy then to move to a kind of fight of power between these 
different administrative sectors…. People easily start to talk past each other, 
and there is nothing else but destruction as a result.” (Expert 5.) Also missing 
models for integrated assessments and multi-objective management was 
seen as potentially ruining the framework (T3). The results of the SWOT- 
analysis are summarized in Table 2. 
5.3. How to arrange IG? 
The experts identified much potential in IG, but also a wide variety of 
challenges in both Scenarios. In order to benefit from the strengths and 
opportunities while avoiding the weaknesses and threats, they consid-
ered adding new dimensions upon the existing governance system as the 
most appropriate way to arrange IG. A cautious start would enable 
proceeding gradually towards higher intensity integration, if considered 
necessary and possible. 
5.3.1. Dialogue and information sharing 
Expert 12 highlighted that comprehensive understanding of the 
dioxin problem is the most important, and that this implies a need to 
share information and deliberate the issue among different actor groups. 
Expert 6 highlighted that this type of discussions could take place in a 
less formal way: ”Not everything has to happen based on regulatory and 
public sector driven type of governance…I can see some new ways you can 
explore in addition to the more traditional approaches to risk management”. 
The regional organizations BSAC, BALTFISH, and HELCOM (Baltic 
Marine Environment Protection Commission) were referred to as orga-
nizations that could take up the dioxin issue on their agenda and 
potentially come up with a suggestion to the EU Commission or the 
Ministerial Council, on how to take dioxins into account in the man-
agement of the herring and salmon fisheries: “Regionally, voluntarily, as a 
pilot, we can search for solutions within the range we operate. And that could 
be one way to do it, with smaller risks of actually getting into bigger problems. 
In this specific question I think that way. Than try to open the whole box and 
organize it” (Expert 5). Another suggestion concerned exchanging dioxin 
related information received from EFSA between DG SANTE and DG 
MARE within the EC, and disseminating the information to the Minis-
terial Council that takes the decisions on TACs. 
5.3.2. Coordination of expertise to increase coherence and consistency 
The experts remarked that already now, the dioxin problem is, to 
some extent, acknowledged in the ICES Advice for both herring and 
salmon fisheries management. They suggested that this could be made 
more formal by a request from the EC to add discussion on the potential 
effects of the recommended TAC on the dioxin levels of both fisheries. It 
was highlighted that as the scientific advice has to follow the MSY rules, 
dioxins could not be taken into account in the TAC recommendation as 
such, but only discussed in the scientific advice. The food/public health 
dimension could be deepened by involving a statement from the EFSA in 
the fisheries management advice. In addition, the idea of establishing a 
food/public health expert group within the ICES was brought up, to 
elaborate dioxins and other fisheries related food safety – and security - 
issues, and to contribute to the advisory work accordingly. These types 
of coordination of expertise would inform the decision makers about the 
dioxin issue, to enable them to make coherent and consistent decisions. 
5.3.3. Joint working to create synergies and shared policy instruments, 
contents or goals 
The experts commented that the TACs for herring and salmon are 
decided in the same meeting of the Ministerial Council and that some-
times the Council has used dioxins as an argument for setting higher 
TACs: “We have seen for many years that also ICES mentions in its advice 
that there are high dioxin levels also as a consequence of low fishing mor-
talities. So in fact we have used this as an argument in setting the TAC, that we 
need to have higher fishing mortalities also in order to help out this issue about 
the dioxin content…And we have also…tried to keep rather high TAC level. 
And we have had higher catches also. So this integration is already a part of 
the current situation. But it can be of course developed even further and 
regulated also” (Expert 1). So, including information regarding the po-
tential effects of the recommended TAC in the scientific advice would 
enable the Ministerial Council to consider this in a systematic way: 
“What can be done in the Council, is…that we can, when we set the TAC, 
there is this range, and then we can use the arguments of dioxins for instance 
and then motivate why we should use the higher end of these fishing mortality 
ranges. So…that is what we can do nowadays” (Expert 1). 
The Multiannual Plan for the stocks of Baltic Cod, Herring and Sprat was 
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considered as a step towards integrated governance and management of 
the species included, and the possibility to incorporate dioxins in it was 
discussed. Several experts remarked that the multi-annual plan leaves 
only little room for varying fishing mortality, although some flexibility 
was seen: “That is the bottom line: to stay on the safe level of fishing mor-
tality. But then you have the flexibility there where you can move… So you 
can…set the TAC for cod on the lower F-range, and then for herring you set it 
to the F upper range. Then it could be some sort of integration within the limits 
that we have now.” (Expert 9). 
However, as it currently is, the multi-annual plan would exclude 
salmon from the assessments, and most of the experts did not regard 
including salmon in the multi-annual plan as a realistic option. On the 
one hand, the effect of salmon on the other species was regarded as too 
small and including various salmon stocks in the plan would thus make 
it even more complex than it already is. On the other hand, the exclusion 
of salmon from the multiannual plan was also considered to be a polit-
ical decision, as the management of salmon mainly takes place in the 
river valleys and river mouths, outside of the EU quota regime. 
Expert 16 suggested a shared long-term dioxin strategy for herring 
and salmon fisheries. It would provide a framework for setting joint 
dioxin-related objectives for the fisheries for the long term, and for 
developing different, either separate or shared, ways to achieve the 
objectives: “So you don’t need to predict the dioxin levels next year, but you 
may want to look at it longer time of minimums and maximums in the con-
centrations”. Another suggestion concerned the building of joint sce-
narios for herring and salmon in the ICES, for exploring the 
consequences of different management actions for the fish populations, 
the dioxin levels, and potentially also for the food safety of the fish. 
6. Discussion 
Our results demonstrate that a variety of societal, political, institu-
tional, operational, instrumental, and biological factors affect the 
applicability of IG, and thus work as positive or negative preconditions 
for IG. This was noted also by Stead and Meijers [68] who categorized 
facilitators and inhibitors of policy integration in spatial planning. Our 
study also suggests that despite the major obstacles that the experts 
identified for developing IG, there may be multiple ways to arrange IG in 
ways that enable benefiting from the perceived strengths and opportu-
nities while avoiding the weaknesses and threats. Thus, the study in-
dicates that the applicability of IG can be enhanced by seeking 
cross-sectoral linkages from the different phases of an existing man-
agement process by considering how new aspects could be internalized, 
and by which organization. We found such linkages in several areas, 
notably advisory activities of regional stakeholder organizations, sci-
entific management advice, policy making, and decision making. Below, 
we first discuss the factors affecting the applicability of IG, as identified 
in this study. Then we suggest ways for crossing the sectoral boundaries 
in terms of IG. 
6.1. Societal factors 
A societal need for IG, and a recognition of this need among key 
stakeholders and governance actors is a precondition for its adoption [5, 
10]. In our study, the societal need for IG was agreed by the multidis-
ciplinary and multinational group of experts. They recognized the need 
for IG to develop new strategies to address the dioxin problem of the 
Baltic fisheries, based on the negative effects of the dioxin problem on 
the fisheries sector, fish consumption, and public health. The experts 
envisioned that by combining expertise, knowledge, data, and view-
points between the two fisheries policy domains and/or between the 
fisheries and the food/public health sector, IG could produce sugges-
tions on new combinations of policies, regulations, information steering, 
and technical measures (e.g. processing of fish) for the management of 
this multidimensional problem. Yet, they identified several reasons why 
this might not succeed, as will be demonstrated in the following 
sections. 
6.2. Political factors 
The societal need for IG involves a requirement to acknowledge the 
competing political objectives that a fragmented single-sector gover-
nance may undermine – often to the detriment of the relatively weaker 
ones [87]. In this study, the importance of evaluating the 
socio-economic objectives of the fisheries sector alongside public health 
in the governance of the dioxin problem was acknowledged, and IG was 
considered as the way to broaden the variety of management objectives. 
However, the results show that a worry of the involved tradeoffs and 
pressure, power struggles, unintended impacts to third parties, and po-
litical friction may suppress the motivation to develop IG. A broader 
problem-framing and associated working towards a shared under-
standing of the values and facts underlying the competing objectives is, 
however, the strength of IG. Thereby IG enables the pursuit of different 
objectives by assessing the consistencies and inconsistencies between 
them, and the potential direct and indirect effects of alternative de-
cisions [5,10]. 
6.3. Institutional factors 
The CFP [35] and the included requirement for the implementation 
of EB(F)M acknowledge the importance of integrated and inter-sectoral 
approaches to address the interrelationships between biological, social, 
and economic issues in the management of complex problems. Thus, in 
theory, they provide favorable institutional preconditions for IG. In 
practice, implementing cross-sectoral approaches within the CFP may be 
difficult, as highlighted by the workshop participants. The concept of 
MSY incorporated in the CFP guides fisheries management in biological 
terms, but it does not incorporate social, economic, health or other, also 
more purely “political” targets [88,89]. The MSY-driven fisheries man-
agement system is also poorly compatible with EB(F)M [6,88]. Whereas 
EB(F)M is an integrated approach that considers multiple species and 
the entire ecosystem, including humans [7], the MSY-based manage-
ment deals with single-species assessment. Despite that the concept of 
EB(F)M has been elaborated in countless scientific articles and policy 
documents (see e.g. [7]), it is still considered as vague, especially in 
practical terms, as shown in this study. The results indicate that due to 
the path dependency in the MSY approach [2,6,90], the CFP has not kept 
up with the requirements of EB(F)M. This may function against the 
development of the governance system towards integration. 
6.4. Operational, instrumental and biological factors 
An operational-level precondition for IG is that the governance ac-
tors have a motivation to think in a cross-sectoral way, and a willingness 
to develop their expertise towards using cross-sectoral knowledge. 
However, the institutional path dependency noted above is related to 
the established expertise, which may imply rigidity in operational 
working practices [6,10]. A requirement of, for example, integrated 
modeling associated with IG may thus discourage or prevent the adop-
tion of IG if the existing institutional framework favors single-species 
assessment. In the case analysed here, several challenges were identi-
fied in the potential modeling approaches to integrate data and knowl-
edge across the policy domains. These related to the complexity of 
interactions between species in the food web, differing procedures and 
tools between the sectors, mismatch between the assessment and man-
agement scales, and as the most prominent – lack of models. Never-
theless, cross-sectoral knowledge and expertise is not only needed for 
assessment models, but also for practical governance, in the application 
of models, and in providing feedback for their development. Such 
expertise encompasses both operational and instrumental-technical 
considerations, and tacit (e.g., traditional and experiential) knowledge. 
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6.5. Large concepts have small beginnings 
This study suggests that establishing an IG framework by adding new 
aspects upon the current governance structures may be easier to accept 
and adapt to, than creating new strategic or advisory bodies or other 
new capacities. A less radical approach can open the way for the benefits 
of inter-sectoral interaction, while avoiding the difficulties and pitfalls 
that a radical change might bring about. Incremental transformation 
also enables considering alternative pathways in the long term and 
building integrated approaches upon the know-how, expertise and 
experience built up in the organizations over time [6]. Here, the experts 
identified different phases of the governance process for internalizing 
the dioxin question in the fisheries management system. 
Dialogue and information sharing within and between non- 
governmental regional and/or stakeholder organizations would repre-
sent a “soft” governance approach [91], to overcome the rigidity of the 
formal regulatory framework in designing and implementing new types 
of innovative governance practices or instruments [92,93]. In the case 
studied here, the BSAC, BALTFISH and HELCOM were seen as flexible 
enough for taking up the dioxin issue and for producing non-binding 
instruments or flexible rules for the management of the dioxin prob-
lem (see [24]). This would also imply a bottom-up initiative to broaden 
the formal and normative fisheries governance and management in an 
incremental way. 
By incorporating cross-sectoral information in the scientific man-
agement advice or policy proposal for the decision makers on a “need to 
know” basis [87], the scientists or policy makers could promote policy 
coherence, although not ensuring that the information is taken into 
account in the decisions. High-level work by the Ministerial Council and 
EC towards the development of shared long-term strategies would 
represent a legally binding IG arrangement. Joint long-term strategies 
would facilitate avoiding the problems related to the mismatch between 
MSY and EB(F)M as they would leave room for seeking sector-specific 
solutions for jointly decided goals. 
This study in general suggests that regardless of the strong link be-
tween IG and EB(F)M, viewing IG as a framework that facilitates holistic 
understanding of shared problems and that enables, but does not 
require, integrated assessment and management, may be more useful for 
adopting IG than considering it mainly as a framework for integrated 
modeling. The study also envisions that as IG promotes communication 
and social learning, it can, in time, evolve towards more sophisticated 
EB(F)M frameworks. 
Finally, the study shows that IG does not have to imply an equal 
integration of sectors, as integration may be more relevant for one sector 
than another. Here, the potentials and challenges of IG were analysed 
from the perspective of the fisheries sector, while benefits arising from 
the framework for the food/public health sector were also recognized 
(Cf. [87]). 
7. Conclusions 
IG provides a synergistic framework to link sectors, ecosystem ele-
ments, actors, and administrative levels in order to base the governance 
and management of complex problems on co-created holistic knowledge 
and views, as required by EB(F)M. However, a variety of societal, po-
litical, institutional, operational, instrumental and biological factors – 
likely also economic ones - affect the applicability of IG in the marine 
field and work as preconditions for it. According to this study, major 
challenges for IG relate to 1) a societal need for IG, 2) competing cross- 
sectoral objectives, 3) path dependencies, and 4) limitations of experts 
to think and work in a cross-sectoral way. The challenges can be over-
come by less radical IG approaches that add new aspects upon the cur-
rent governance structures instead of creating new strategic or advisory 
bodies or other new capacities. Viewing IG as a framework for under-
standing cross-sectoral issues rather than a framework that requires 
integrated assessment and management, may be a way towards social 
learning, and thereby, towards the implementation of EB(F)M in a more 
sophisticated way. 
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…A. Hallikainen, 2015. Baltic herring as nutrition – Risk-benefit analysis. Evira 
Research Reports 1/2015. Finnish Food Safety Authority Evira, Helsinki. (In 
Finnish; English and Swedish abstract) 〈https://www.ruokavirasto.fi/globalassets/ 
tietoa-meista/julkaisut/julkaisusarjat/tutkimukset/riskiraportit/itameren-silakka 
-ravintona–hyoty-haitta-analyysi_1_2015.pdf〉. 
[47] Commission Regulation (EU) No 1259/2011of 2 December 2011 amending 
Regulation (EC) No 1881/2006 as regards maximum levels for dioxins, dioxin-like 
PCBs and non dioxin-like PCBs in foodstuffs. 〈https://eur-lex.europa.eu/LexUriSer 
v/LexUriServ.do?uri=OJ:L:2011:320:0018:0023:EN:PDF〉. 
[48] Directive 2002/32/EC of the European Parliament and of the Council of 7 May 
2002 on undesirable substances on animal feed. 〈https://eur-lex.europa.eu/resour 
ce.html?uri=cellar:aca28b8c-bf9d-444f-b470-268f71df28fb.0004.02 
/DOC_1&format=PDF〉. 
[49] M. Dreyer, O. Renn, Food safety governance. Integrating science, precaution and 
public involvement, in: M. Dreyer, O. Renn (Eds.), Risk, Governance and Soiety, 
Volume 15, Springer-Verlag Berlin Heidelberg, 2009. 
[50] EFSA, Update of the monitoring of levels if dioxins and PCBs in food and feed, 
EFSA J. 10 (2012) 2832, https://www.efsa.europa.eu/en/efsajournal/pub/2832. 
[51] EFSA, EFSA panel on contaminants in the food chain. european food safety 
authority Knutsen H.K., Alexander J., Barregård L., Bignami M., Brüschweiler B. 
et al. Scientific opnion on the risk for animal and human health related to the 
presence of dioxins and dioxin-like PCBs in feed and food EFSA J. 16 11 2018 5333 
doi: 10.2903/j.efsa.2018.5333. 
[52] Commission Recommendation (EU) 2016/688): COMMISSION 
RECOMMENDATION (EU) 2016/688 of 2 May 2016 on the monitoring and 
management of the presence of dioxins and PCBs in fish and fishery products from 
the Baltic region. 〈https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CE 
LEX:32016H0688&from=EN〉. 
[53] Commission Regulation (EU) 2017/644 of 5 April 2017 laying down methods of 
sampling and analysis for the control of levels of dioxins, dioxin-like PCBs and non- 
dioxin-like PCBs in certain foodstuffs and repealing Regulation (EU) No 589/2014. 
〈https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32 
017R0644&from=EN〉. 
[54] Commission Regulation (EU) 2015/786 of 19 May 2015 defining acceptability 
criteria for detoxification processes applied to products intended for animal feed as 
provided for in Directive 2002/32/EC of the European Parliament and of the 
Council. 〈https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32 
015R0786&from=EN〉. 
P. Haapasaari et al.                                                                                                                                                                                                                            
Marine Policy 123 (2021) 104276
12
[55] R. Airaksinen, M. Jestoi, M. Keinänen, H. Kiviranta, J. Koponen, J. Mannio, T. 
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